1. fm<r>^m 

(Magnetoreslstivc) I^T) ^^-T-SSife'Nv KgUt, mmmMmMmU=^^M 

MR^N^tbTt^. I^^fe-'ti^ri^^^m (AMR (Anisotropic Magnetorcsis 

* (GMR <Giant Magnetores islive) SS^TfiSttiK (GMRI1%) ^fflt-s 

fcGMR5^^J5it'*^^^o GMR^^tt. ffiHB^^j^5&t3 Gb i t / i n c h 

s^^swfe^-y h:ic:fijffl^nT*o, GMRMtb-ctt, r^igi^ <T>9^:? 

ilcr>J:5?i h>^;PM'&M<^>GMR|{J®^fflVifeGMRsg^^-C?ta, A— K5=^^X 
i^fj:i:0>|[i^jS#:t^JlPl"r-&X7^7'J >i*'® (Air Bearing Surface ; AB 



t>^^CPP (Currenl Perpendicular to the Plane) Sfit<i:^nS. ioT. 
Ttife 11-175927 £) . 

m-t^^^f3imm*^3c>'Df:i. muz. x.^;v=¥'-'^w-ott^n$,^\,^}t4¥m^<D 
n^tth>:^)i^n^)7mizmp^-^rL^^tiz^r)^ 5^^-i?*tjpt3ip, MJitttJis 

mziz. -'mizm^^n<^/\ay>it'^mitmm.mi:t^^<. it^m^x.y^> 
ifitmi'^^(o~i^. u^<D:^mx\t. mm^^:^xmiz7!)^j!}-^t>?>rmmm^:i:^y9- 

JE^lcit-txS^^'y HS5:feJ;rXiE^-\y KgU®:;&3«><x-/?^>4f ^ti^-T 
^•rvi. ^^^y FgR*5^tJtg2^--s>y FSPiSE^5J5#:icDfS(53ggm&/h 
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^xm^-^tij^vtzvx^^^K 
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meARume Bit. tti^nm 4 A:8LZfm 4 Bizm< -xm^mirwimmi? 

01 OA, BiioBJs, 0 9 A, m9 Bizm<-n:m^m:Tmmm^^^, 

^11 A, ^iiBti. ^lOA, mi 0 Bizm<—j:n^s^'rmm^"cii>^, 

Ml 2 A. mi 2 Btt, ® 1 1 A. MI 1 Bizm<-'X.u^mTmmmi^^^o 

@i3«, mi 2Aizm<~:r:m^m~rmmm'T^^, 

mi4it. mi sizmK—nm^m-rmmm-r:^^. 

mi su., mi 4(D-'m^mxhx^Tm»^mmmmi;&^, 

Ell 6 A, Eii6B«, ^mm0-^m<Dmmizm:s>-\y }fmm(omm:^m<i^ 

mi7A. mi7Bt±. ^i6A. mi 6 BizmK-nw&m-tmwm-^^Sb^. 
S18A, efi8B«, gii7A, mi 7 Bizm<-xm^mTmmm-c&^. 
®i9A. gi9B{i, SI 8 A, mi 8Bizm<-:Lm^-^Tmmm^3s:s>, 

ctT, •^¥tm(Dmm(DMmiz'o^^xmm^^mLxmmiz^mr^^ r 
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u >5^M 111 izMT^-mmizm^-^nx^^^. 

(T i C) ^tD^-^Um^KlU^^W.! 1 OA$^igT«. (Xxyys 1 0 

1> . c<oS«i 1 OAttv ]®^fl9tc:S#:i 1 0 t^iSfcoT^D. Itlg^roS* 
SSI 1 0 A®_h{c:, Pi^^y Kflti 2 1 (^9 A, 0 9 B#M) ^ 

fS:^. m4:iZ^^^X, 4 A ^iXT^T U >i^igf CABS) 1 1 1 tC 

MLxmft:fSim^<Dmm:i^m<Dmmm. m4 Bit:fiy^7 o >i/m 1 1 hzmi^ 
T5|I^r;^^^««®:*r^iJ©»f®s^?*o. 13 4 Ai*gi4 b {;:;fetts i - i^f-js 
•^fcxT-^y U >ii^® 1 1 1©M®— SB, 0 4 Btt04At::*tts ll-lliggfc 
ie-ofe I - I gi^-?-n^n^L.TVis, :init&i,ycom& a, m6B 

:^UUS12A, Ml 2Bj:*5ViTt>MI^-C^-&j&^ 0 6 A, S6B;5:m^@l 
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2^^m-t^. :i com 1 1 2 f*, '^)&-t^uRm2 oiz^w-^mm<D 

^S:a6<0fec0-^^t). ^ 1 HM 1 2 i^^t. MR|il2 0 {i?*LT]eKl^iii^: 

0 5iaS4AO-'i5S*J£;^LT*LTli^. ^I*. ^ 1 «y 1 3 ©ifc, 
2 nnKON i F e -^^S 2 1 B ^ JK^JmK^H bT, TJi^ 2 1 ^Efifej^-TS. 

m>^X. W^m.'&mz 20-tte. J^i??-2 nm©n7t;H- - <C o F 

ife) ?^:t*©^s^4*r^s^<t^^^s^g^fts2 3 A, j^^i nm®;i/5^-'>z*7S;i:©i^^ 

tt^5Stt**if^=fcCi75:SlfJSttg2 3 B:feJ;r5#^&.3 n C o F e H®IK 
^UPt^KifS-^m.'^m2 3 C^C:C)JHfc^JiLT. ^l3^lKteM2 3*j^iB?-r^, 
^KO^l^j^ft® 2 3 fa. ^^Mttg2 2 t^^MC^fett-SSt^^^tCfcOMfb 
®lM]^ds^te$n«.c:t:6^S, t:> h*li<ht)Wt»n-5. Sfc. |tM#S2 3B«, 

^l3Settg2 3<&^JKL.}fc©-5, mi^^i4M2 ScDJttc:. «fi|;^td:, :^yl-y 

y >i?'^fcjce>5';i^*ne7A cad fei'cor&JSJK&^^u, 3toi^®«fCcfcfD 
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l>fc©^. h>^;VA-'JTl® 2 4 0JiEc:. ^ajj^tar. 5^ U >y^t-^D» J? 

^2 nm©C o F e ^^fj: t*omttt?ri^cfc 0 fe^ateg 2 5 A;fectarj^i!f. 3 nm 
©N i F e-&^*^C3ai*TOJ:D/ct§a^M2 5 B S C ©JgJC^l LT. 562 
^ai4)g2 5 *^M-r^» J:o?af5 2^lS'lili2 ie^«Kf^3 0 odieon^ 

jK2 0 ACDjtf^v MRii2 0(DmsSimmizMf5^VTy^ M^>?;^Mg4 o i 

WMJ^=t*i^TMi:-r^C:i:W*l>ir>, 7:^- M^i^;:^ MK4 0 1 ^J^fiEbfc 
©■fe, fifyx-ti, -f U 7;^- M/v?;:^ hM4 0 1 Jfe-^rXi? fcb 

MRJ^2 0 BI7 Bfr^L;tJ;'5fc. mi^^y^M 
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•^^^{C^O. N i F ee^?5ii:<^ai^M^i<9 3S^^^^4/tm<S5?fJ2 
{c:5tbTm§E^m]l5l®tS©!5::^fSlfciJff'rte«KiiSi^^^-r5MR^T. MOitC: 

gpi22 (igi2A. 01 2B#M) ^J^J53cTf. UxyT^S 1 0 3) c 

0. 1 ttm<Z>gB^4^i'^;'7'^3 1 &?^fi£-r^o fJ^, ^2 5^-Jl.K® 1 7ta, IS 
S^-y HgBl 2 2©Tg|5MtL.T«>«i«gfeWLTlr^S. ;^cV^"e, s2^^i"y:/ 

SSl^^Tx la^^YyT'PS 1 ©JrSClBBPasa 1 A iC^i: LTiSlSn -f 3 2 

^H. 8 A£m©7:t Kl^i^:^ bS3 3 ^fllf^tD/1iS'->tC?^^Sr-&. -S-O©^. 
7^ hg3 3 CC±IC, jgM^KlSl^T, ^l^-t<;W3 4:feJ;i;J7 5d- M^v* 

;^ h^3 5 ^jsojgL^g^ftt-s. ;^c^. i^'^m<Dy^mr(^\t:mm^'i )v^2m^m 
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^•vyT'^S 1. 0Bp^35 3 1 A. hUi^Xhms 3, 3 5 ®±f', mA.i-£s 

J:gBaS3 6tiiBSi^-v'y'/;^3 1 ©BBoasa 1 A^lffLXm2 '>-JH<li 1 7 
tMMU, SStiegtcilJ^T^. :^ccfe, ±^M3 6®5^, 'J >i^ifii i 

1 HR!©^g8fi§B^#-JW^3 6 Aiii^^o JI©lB#5i?-;l.gB3 6 A<DX7'^T 

x>y ^^^i/Ts- -^cc^cQ^. SI 2 A. 012 B\z.^L>rc^3iz^ ±^mm3 6 

CDJi};i, lSft:T;U5X'i?ZNSc£(Siffi=^ltJisfJ;0&SJP^3 0 fim(D:^-/1-^ — 

api 2 1 taa^^^/ 1*^81 2 2 iz^^T^mmmm^^y h i 2 o^&tj^s&snso 

^1 oast's y 1 2 2«, i^j©3^-;i.3 2, 3 4 ^::i?i£n^^e^sSic J;oTTSB?^ 

H 1 2 oro^isTitcSj^i 1 0 A^^OK/f-rs (x^^y::/s i o 4) , 

01 3t^r^LfcJ;:5fc, sSfMSS^'vy K l 2 0 ©xT-^T U 1 1 1 ^ 
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fjL^B, mi Sits 1 2 Atm-^^rsiw^ffifi^i^^^u-cvif.. 
6) . u:tii::j:o, uRm2 o\z^i^Tmm<r\z^r)±CTi^t.^b>^)v/'^ 

0. mzb>^^}l^/'i^JTm2 4lZ^K^t5^:^--J. ^^tfBi^^-^l'BS 6A\Z 
^7L:&^:^-'Jffifh^<. '^\z. x.y5^>i>^fcJ;D£fet:«.S«fl 1 0. 

xy?>^^MScfcO=a^ii«)f3Ui?gTnt^. «!!l;^iS^l<i!5 (l) (9) ft^ 
L fc ct p t> ® 3{i« ^ If s n . 







(1) 


40 im%<^y^ym : 69 {m%commmm fm 

= 20 : 50 : 5 (OWmitX*mi^L,tch(D 


<2) • 


mm : 68 im%o>mm^mt^ : 4s wm%(D7 -^m 

= 30 : 10 : 10 <Oi!mitX'm^Vtzh<^ 


(3) 




(4) 




(fi) 


d8im%(Dmt^;k ==1:4 <Dimitxm^v±-h(o 


(6) 




(7) 




(8) 




(9) 





S 1 0 7) , ^:n{c:J;0. m 1 5 K:JS:^LT^bfc<fc^ tc, f|^-\y Kgl5l 2 l 

K^i 2 2 t^wt^mmmm^^y k i 2 o^s^^^i 1 ofc^tt&ti 

0$£SS{HBfCX7'<7U I 1 1 ^±}::LTX^<y 1 0 0 5£8f®f -5 (Xv^ 

II 



1^1 1 6B?SML^i 9 Av 01 9B\tn^^y Ki 2 1 ^mmr^m<oxm^^ 

ffeO^^S. f3::h. ^16A. gl 1 6 B feV^ t IS| 1 9 A, 0l9BttS4A. 

m4Bizmi^(Dmmmm^'^vx:hi). ^4 Bfc^bfc i - i m^xx:^m4Aii 
-II ss®^*{*#iiSi-.TaBs, 
^r. ±mmm:&mtmmizLi:, 1 0 Aoj;jzT>5^-3-h® 1 1. 

M) . '^i^^-v, 0i6A> 01 6 Bfcis^bfciatc, ±aBa5ig:&?£^l&lfi6i::bT, 

^m2 3, b>:^;l'nOT)g2 4:feJ::r^^2 5fimSM2 5$^|gf ^V^T, 
— a • •7>:!t?>'&^ (RuRhMn-S-^) US^C' 

®K:^|!?M4 5 ?£fi!El^L&CD-5, raD<^16A. 0 1 6 B (C^bS:^ P tC, 

T'P 2 e <&figlK-r-5= si 7 a, @ 1 7 Bt;:^bfcJ:ptc, 

•^^i^mmizi-x. 4-^«y:/M2 6®±fcMRjS2 0 ® B^^^ll^t;:J^^SU^::? :^ 

8 A, mi sBiz^utz^oiz. ml^^r'y':fml 3(D±iz. j-mmit:^t^iim 
mzi^Tmum i A^m^-t^. ^(D<Dt>s si 9 Av mi 9 B{c^bfc^-5ic, 
±mm.it:)^mt\smizLx. -y^vvjy^ hjK4 0 1 ^cfcrxiss%4 0 2 ^i^s- 

m2=^=-\'^y:7'jgl 6:feJ;Dt^2 v'-;l/KMl 7 ^J^^TS il t tw J: 0 
y H^I 2 1 ^M^T^a 
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XT^7U>5^® 1 1 1 K::fottSMa*^:*;#ViO'^Xy9^>^5^Sn-^i-Vi7&«, 2^ 
J;'3T. HB^8S{*;3 0 0 tIBSt)^-;H3B 3 6 A:fe JcI/^M RiS 2 0 torsi's 

^tc. :^^m(o^^m^mmmiz'D\,^xmm\zwim-r^, 

>y5^>i^T^XS (;^T-'y :/S 1 0 6) tc:^ViTfflvisxy5^>i^sfe*^'ft:^ii: 

fc. iiii^ji-^ia^it^^ivfc (1) o^j:^y^>ifm^m^^> ^mm2'vvi^i 

izmi^it (2) (3DXy^>y^*ffl«.i. mmmS-^iimiUZ^V^ (3) <?>X-y 
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A-e^-^^ (CoCrPt-g-^) J;D7iSJP^2 0 nm®a&Jg, K^<fc?)fe 

^P^i 0 nni<Dumm^^nmmnifim'^mm-^ti. m^<o^-^-mm2 9x1 

0* A/m (3 6 0 0Oe) TMSmtP^^OSB r Tift^O . OlTAimOfe 
XT'^T'J >^^ffil 1 1 tKM^WXiJ? 3 0 0©^SiiSMi®Pr5I®[S*i»2 0 nm 

T^7'J>^®1 1 m'^\znW.=S-mijmm^ (AIoiic For 

ce Microscope: AFM) ^fflVi, ^Iitial7^7 U ^^^S 1 X 1 Kfefrt^S^ 









Com) 










3.5 


3.6 


1.5 






3.8 


3.7 


0.8 






4.0 


4.1 


1.0 






2.9 


1.1 


10 
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•y ^ > 5^ ft ^ T H ^ -f X y 5=- > ® 1 a S 7^ V X V X 5" > S J: P 

':7X'y hX'y5^>4^fCiOMR]^2 0 cfeckU^^^^-JUSS 3 6 Atiq^SnS^ 
^ — v^j&t/h s < ?3: -0 i let S t) 0 i # ^ 6 n § „ 

±IB^5S«a|'^ti. '^X-;/ hX-y^>i^-rSXS (;^?>y:/S 10 6)7? 

m\^^^j^'y^>ifmiz^^^x\^^<-of}-^<Dm^mi-fxMwmz^m\^rci>^^ i^<o=^ 
-^^>ifm^m^^x^. muo:>^M:^^^zizibiX'^^, 

\ry<'=>r!)^<Dmmomm^^zs^mm^mvfx^mm^mmi'^'^^ 
mit.:in^(Dmm<^m^^^ummmizmM-^n^'b<DX'Ui^<. s^^^j^js* 

2 5 ^m^JKmmL.xh>^jvm^m(DM-Rm2 o ^m^-r^m^iz-Dr^^x^mi^ 

15 



Wizard. ±Bmm<Dmm:^^xfmmmT'ii. m±-\^y k^i 2 i tmm^y 

mm^v HSBl 2 2^?gj5Jc-r^^g'&fC":^tiTilJB«U:rc;&t. S-^:! i o<D±\zmm 

i^^m<ommi:mz-:3i^xRt^m\zffi^mifxmmvrci}^. ^3fe<tfeMR 
jgii^rj^^-rsx^i:. uRm<DmmmtzMT^mm^mi)$immhft(D-^'yjL^y h 

MOJj^^TlttM L fc^t^® tc^ /i^Tr tiT t) <t Vi. 
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mfs.^-j P(7>mm:5m, ^tii-s.m^mi ofsih^vm^mx 4©vi'rn;&^i kshjk 
MRi^sjgjEfi-rsxsA*, s^^:0Jt}^^l^a^4®. h>*;i.A'UTjg:fej; 

??Flg< Ttc J; 19 a — h br L * 5 c i ^B&±-r 5 <t 
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7. Ml2iS^igfei:^:^MSJ&j^-rsx;s«. 

8. MfJgi^£feA.y HSB^Jg^T'Sxet*, 



IS 



i t) 1 a Sr-^ tr X 5^ > ^Jf 5 ffl ^ 

13. mtm^^y}'^'S:ms^-t^xmt. 
^m^mM.&^mM:mizML'zmmm tmmtd::i^m\z^'mmm^=^m^T^ 
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/\ hst frac-t 



mm 



